Effect of protein and energy levels of diet on the growth parameters of shirbot (Barbus grypus) in the grow out stage by Bosak kahkesh, Foroud et al.
   
                        
(Barbus grypus)
   
                       
(Barbus grypus)
   
MINISTRY OF JIHAD - E - AGRICULTURE 
AGRICULTURAL RESEARCH, EDUCATION & EXTENTION ORGANIZATION 
IRANIAN FISHERIES RESEARCH ORGANIZATION- South Aquaculture Research 
Center       
Title:   
Effect of protein and energy levels of diet on the 
growth parameters of shirbot (Barbus grypus )in the 
grow out  
stage.      
Executor :  
Foroud Bosak kahkesh     
                                                                                                                                                                             
Registration Number  
                
Ministry of Jihad  e  Agriculture  
AGRICULTURAL RESEARCH, EDUCATION & EXTENTION ORGANIZATION 
IRANIAN  FISHERIES  RESEARCH  ORGANIZATION   South Aquaculture 
Research Center  
Title : Effect of protein and energy levels of diet on the growth parameters of shirbot 
(Barbus grypus )in the grow out stage. 
Apprpved Number: 2-028-200000-01-0000-83046 
Author: Foroud Bosak kahkesh  
Executor : Foroud Bosak kahkesh 
Collaborator :  Gh. Eskandari , M. Nikpay,  F. Amiri, R.Gholami, M.Edizadeh 
Advisor(s): J.Gh. Marmazi 
Location of execution :Khouzestan Province   
Date of Beginning : 2005 
Period of execution : 2Years& 3 Months 
Publisher : Iranian Fisheries Research Organization 
Circulation : 15 
Date of publishing : 2009 
All Right Reserved . No Part of this Publication May be Reproduced or 
Transmitted without indicating the Original Reference
   
(Barbus grypus)
(Barbus grypus)
   
   
PH
   
   














   
    
   





   
   
FAO
FAO, 2004










   
 Bureau et al2002Sa, R et al 2006. 
Desilva and Anderson,1995
 (Page & Andrew. 1973, Prather & Lovell. 1973, Takeda et al,1975,Cho 
& Kaushik. 1985, New. 1987, Tom Lovell. 1988 , NCR. 1993)
DP/DECowey (1995)
DPDigestible ProteinDEDigestible Energy
   












WG (1)   (2)  SVR3FCR
 Jauncey
3-Feed convertion rate             2-Survial rate       1- Weight Gaine
   



















1- protein efficiency rate        2- Feed efficiency rate           3- specific Growth Rate


















   1-   Energy /protein























           
    
   
Kjettec Auto Analysis     
Soxtec System HT             
Fibertec System                               
Muffle Furnances
   




   






























   
Coad,1979
                       Ln w2  Ln w1 
SGR= ×100        W2 =                 W1 =
                        T2 - T1                                                                    
-WG=











    
   
   
( )  
Kcal
   
   
S.D P/E                           
kcal/100g) 
P/E
   


















5 9 13 17 21 25 29 33 37 41 45 49 53 57















3 5 7 9 11 13 15 17 19 21 23 25 27 29 31 33 35 37 39 41 43 45 47 49 51 53 55 57















   
p>0.05
PER






   
Barbus grypus(
Barbus grypus(
FER  SD 
SVR SD 
(%) PER  SD FCR  SD SGR  SD 
WG 
(gr) (Kcal/100g)
a a a a a a 
a a a a ab ab 
a a a a b b 
SDp<0.05
 FER  SD 
SVR SD 
(%)   PER  SD   FCR  SD   SGR  SD 
WG 
(gr) 
a a a a a a 
a a a a a a 
a a a a a a 





(%) SGR PER FER FCR  
ab a a ab a a 
ab a a 
  
a a a 
ab a a ab a a 
a a a ab a a 
ab a a ab a a 
b a a b a a 
ab a a b a a 
ab a a b a a 
b a a b 0a a 







1 2 3 4 5 6 7 8 9
WG












































1 2 3 4 5 6 7 8 9
SVR

























   
FER
p>0.05
   





(%) SGR PER FER FCR 
a a a a a a 
ab a ab 
  
bc bc ab 
bc a bc c c bc 


























































   





   
p<0.05
p<0.05
   
B arbus grypus (
Kcal/100g)
     
a a a a a a 
a a a a a a 
a a a a a a 
S.D,p<0.05
B arbus grypus (
(Kcal/100g)
a a a a a a 
a a a a a a 
a a a a a a 
S.D,p<0.05
   
B arbus grypus (
b b abcd cda f a 
S.D,p<0.05
Kcal/100g
       
a a a a a a 
a a be abcd a a 
a a a a  a a 
a a cbe bcd be a 
a a ad a a  a 
a a ad a c a 
a a dbce cbd d  a 
a  a ebcd a a  a 
a a abd dbc eb a 





   
B arbus grypus (
Kcal/100g)
a a a a / a a 
a a a a a a 
a a a a a a 
S.D,p<0.05
   















Singh et al,1987., El-Sayed et al,1992., Khan et al,1993; Kalla and Garg,2004 
., Tibbets et al,2005;). 
WG SGR
   
WGSGR
SGR WG
;Vergara et al, kim et al,







 Shiau, ,  ( Takeuchi




Tor putitora Shahidul 
KallaFRY
FCR
   
FCR
 FCR   FCR
FCRFER
Hepher,







(Dabrowski,1997;  Sweilum et 
















   








WG , SGR , PER , FER
p<0.05
WGSGR
;Vergara et al, kim et al,





   




































El- sayedOrecorhynus niloticus 
   
masou Orecorhynchus Lee
   
FRY
   
Barbus Grypus
(Salmo trutta caspicus)
Penaeuse indicus, Milne Edwards
Barbus 
grypus
Penaeuse indicus, Milne Edwards 
( Acipenser persicus)
   
17. Abdel-fattah, M., EL-Sayed, A.M. and Teshima, S. (1992). Protein and energy 
requuirement of Nile tilapia oreochromis niloticus.Aquaculture., 103,55-63.  
18. Afzal khan, M., jafri,A.K. and chadha,N.K. (2005). Effect of varing dietary 
protein level on growth , reprodouctive  performance , body and egg 
composition of  rohu  rohita (Hamilton ) Aquaculture  Nutrition  11, 11-17    
19. Alvarez-Gonzalez,C.A., Civera-Cerecedo,R., Ortiz-Galindo,J.L., Moreno-
Legorreta,M. and Alamo,G.D. (2001). Effect of dietary protein level on growth 
and body composition of juvenile spotted sand bass, Paralabrax 
maculatofasciatus,fed practical diets, Aquaculture., 194, 151-159 
20. Andrew,J.W., Lowell, V. and Boptist, G.J. (1972). The influence of dietary 
protein and energy levels on growth and survival penaeid shrimp. Aquaculture., 
1, 341-347 
21. AOAC ( Association Official Analytical Chemists ), 1980. Official Methods of 
Analysis, 12 th end. AOAC, Washington, DC. 
22. Balazs. G.H. and Ross.E. (1975).Effect of protein source and level on growth 
and performance of the captive freshwater prown macrobrachium rosenbergii . 
Aquaculture., 7, 299-313 
23. Bautista,M.N.(1986). the response of penaeus monodon juveniles to varying 
protein / energy ratios in test diets., . Aquaculture., 53,229-242.  
24. Bligh, E.G and Dyer, W.J. (1959). A rapid method of total lipid extraction an 
purification. Can. J. Biochem. Physiol., 37, 911-917. 
25. Britz,P.J. and Hecht,T. (1997). Effect of dietary protein and energy level on 
growth and body composition of Southern African abalone (Haliotis midae), 
Aquaculture., 156, 195-210 
26. Bureau, D.P., Kaushik, S.J. and Cho, C.Y. (2002). Bioenergetics. In: Fish 
Nutrition, 3 rd end. Pp. 1-59. Academic Press, California. 
27. Burford, M.A., Smith, D.M., Tabrett, S.J., Coman, F.E., Thompson, P.J., 
Borclay, M.C. and Toscas, P.J. (2004). The effect of dietary protein on the 
growth and survival of the shrimp, Penaeus monodon in outdoor tank. 
Aquaculture Nutrition., 10, 15-23  
28. Chen,H.Y. and Tsia,J.C. (1994). Optimal dietary protein level for the growth of 
juvenile grouper, Epinephelus malabaricus, fed semipurified diets, Aquaculture., 
119, 265-271 
29. Cho, C.Y., and Kaushik, S.J. (1985). Effect of protein intake on metabolizable 
and net energy values of fish diets. Nutrition and feeding in fish., 4-15 
30. Cho, S.H., Lee, S.M. and Lee, J.H. (2005). Effect of dietary protein and lipid 
levels on growth and body composition of juvenile turbot ( Scaphthalmus 
   
maximus L) reared under optimum salinity and temperature conditions. 
Aquaculture Nutrition., 11, 235-240 
31. Chuapoehuk,W. (1986). Protein requirement of walking catfish, Calrias 
batrachus (Linnaeus). fry, Aquaculture., 63, 215-216 
32. Coad, B.W. (1979) Fresh water fishes of Iran, a check list. Bomby wat. Hist-
soc., 1, 86-105 
33. Cowey, C.B. (1995). Intermediary metabolism in fish with refrence to output of 
end  products of nitrogen and phosphorus. Water Sci.Technol., 31, 21-28 
34. Cowey, C.B., and Sargent, J.R. (1979). Fish Nutrition., Fish biology., VIII, 1-69 
35. Dabrowski, K. (1997). Protein requirement of grass carp fry (Ctenopharyngodon 
idella). Aquaculture, 12, 63-73 
36. De silva, S.S and Anderson, T.A (1995). Fish Nutrition in aquaculture. Chapman 
& Hall, London. 319 pp. 
37. Deniel,C. (1975). Growth of o-group Turbot (Scophthalmus maximus L.1758) 
fed on artifial diets. Aquaculture., 8, 115-128 
38. Deniel,W.H and Robinson,E.H. (1985). Protein and energy requirement of 
juvenile red drum (Sciaenops ocellatus), Aquaculture., 53, 243-252 
39. EL-Sayed, A.M. (1987). Protein and energy requirement of Tilapia-Zillii 
fingerlings. Ph.D. Diss., Michigan state university, East lansing, MI, USA, pp. 
147 
40. El-Sayed, A.M. and Teshima, S. (1992). Protein and energy requirements of 
Nile tilapia (Orechromis niloticus) fry, Aquaculture., 103, 55-63. 
41. FAO.(2004). The state of world fisheries and aquaculture, food and agriculture 
Organization, Rome.P.153. 
42. Garling, D.L., Jr. and Wilson, R.P. (1979). The optimum protein-to-energy ratio 
for channel catfish,Ictalurus punctatus. Nutrition. 106, 1368-1375 
43. Godard.S.(1996). Feed management in intensive, Aquaculture., Chapman & 
Hall, 
44. Grayton,B.D. and Beamish,T.W.H. (1976). Effect of feeding frequency on feed 
intake, growth and body composition of rianbw trout (Oncorhynchus mykiss). 
Aquaculture., 11, 159-172 
45. Jana,S.N., Garg,S.K., Barman,U.K., Arasu,A.R.T. and Patra,B.C. (2006). Effect 
of varying dietary protein levels on growth and production of Chanos chanos 
(Forsskal) in inland salin groundwater: laboratory and field studies, Aquaculture 
International., , 1-20    
46. Jauncey, D.J. and Ross, B. (1982). A guide to Tilapia feeds and feeding. 
Univ.Striling, striling, UK, pp. 111 
47. Jauncey,K. (1981). The effect of varying dietary protein level on the growth, fod 
conversion, protein utilization and body composition of juvenile tilapia 
(Sarotherodon mossambicus), Aquaculture., 27, 43-54 
48. Kalla, A. and Garg, S.K. (2004). Use of plant protein in supplementary diets for 
sustainable aquaculture. In: Proc. Of  National workshop on rational use of 
water resources for aquaculture, CCS HAU, Hisar, India (Eds. S.K.Garg and 
Jain, K.L.), 6-20.  
49. Kalla, A., Bhatnagar,A. and Gara, S.K. (2004). Futher studies on protein 
requriments of growing Indian major carps under field condation., Asian 
Fisheries Science., 17,191-200.  
   
50. Kaushik,S.J. (1995). Nutrient requirement supply and utilization in the contex of 
carp culture. Aquaculture., 129, 225-241 
51. Keembiyehetty,C.n and willsom.R.P. (1998 ). Effect of water temperature on 
growth and nutrient utilization of sunshine bass (Morone chrysops & female* 
Morone saxatilis & male;) feddiets containing different energy / protienratis., 
Aquaculture., 166,227-235 
52. Khan, M.S., Ang, K.J., Ambak, M.A. and Saad, C.R. (1993). Optimum dietary 
protein requirement of Malaysian freshwater catfish, Mystus nemurus. 
Aquaculture, 112, 227-235 
53. Kim, J.D. and Kaushik, S.J. (1992). Contribution of digestible energy from 
carbohydrates and estimation of protein/energy requirement for growth of 
rainbow trout (Oncorhynchus mykiss). Aquaculture., 106, 161-169 
54. Kirk, R.G. and Howell, B.R. (1972). Growth rate and food conversion in young 
plaice ( Pleuronectes platessa L) feed on artifial and natural diets. Aquaculture., 
1, 29-34 
55. Koshio,S., Teshima,S., Kanazawa,A. and Watase,T. (1993). The effect of 
dietary protein content on growth, digestion efficiency and nitrogen excretion of 
juvenile kuruma prown, Penaeuse japonicus, Aquaculture., 113, 101-114 
56. Kureshy,N. and Davis,D.A. (2002). Protein requirement for maintenance 
maximum weight gain for the pacific white shrimp, Litopenaeus vannamei, 
Aquaculture., 204, 125-143 
57. Lee, D.J. and Putnam, G.B. (1973). The response of rainbow trout to varying 
protein/energy ratios in a test diet. Nutrition., 103, 916-922 
58. Lee, S.M. and kim, K.D. (2001). effect of dietary protein and energy levels on 
The growth, protein utilization and body composition of juvenile masu salmon 
(oncorhynchus masou. Brewoot),. Aquaculture research, 32,39-45. 
59. Lee, S.M. and kim, K.D. (2004). utilization  of dietary protein , lipid and 
carbohydrate by abalone (Haliotis discus) hannai., journal of shellfish research., 
85, 102 - 110.  
60. Legrow, S.M. and Beamish, F.W.H. (1986). Influence of dietary protein and 
lipid on apparent heat increment of rainbow trout Oncorhynchus mykiss. Fish 
Aquaculture., 43, 19-25 
61. Lim,C., Sukhawongs,S. and Pascual,P.F. (1979). A preliminary study on the 
protein reqierement of Chanos chanos (Forskal) fry in a controlled 
environmental, Aquaculture., 17, 195-201 
62. Lovell, T.(1989). Nutrition and feeding of fish, Van Nostrand Reinhold, New 
York, 260 pp. 
63. Lovell, R.T. 1976. Laboratory manual for Fish Feed Analysis and Fish Nutrition 
Studies Aburun University. 1-2. 
64. Mu,Y.Y., Shim,K.F. and Guo,J.Y. (1998). Effect of protein level in isocaloric 
diets on growth performance of the juvenile chines hairy crab, Eriocheir 
sinensis, Aquaculture., 165, 139-148 
65. Murai ,T.1985 . Effects of dietary protein and lipid levels on performance and 
carcass composition of fingerling carp . Bibliographic citation . 514 : 605 - 608.      
66. New.Micheal, B. (1987). Feed and feeding of fish and shrimp. UNDP, FAO, 
Rome. pp:24 
   
67. NRC(National Research Council). (1983). Nutrition requirement of warmwater 
fishes and shellfishes. National Academy of Sciences, Washington, DC., pp102 
68. NRC(National Research Council). (1993). Nutrient requirement of fish. National 
Acaemy Press. Washington,DC. pp:114 
69. Ogino, C.and saito, K(1970). Protein nutrition in fish. 1. The utilization of 
dietary protein by young carp.Bull.Jap.Soc. Sci.Fish. 36:250-254, 
70. Ozoria, R.O.A., Valente, L.M.P., Pousao-Ferreira, P. and Oliva-teles, A. (2006). 
Growth performance and body composition of white seabrem (Diplodus sargus) 
juveniles fed diets with different protein and lipid levels. Aquaculture Research, 
37, 255-263 
71. Page, J.W. and Andrews, J.W. (1973). Interaction of dietary levels of protein 
and energy on channel catfish Ictalurus punctatus. J.Nurt., 103, 1339-1346 
72. Papoutsoglou,E.P. and Alexis,M.N. (1985). Protein requirement of young grey 
mullet (Mugil capito), Aquaculture., 52, 105-115 
73. Parazo,M.M. (1990). Effect of dietary protein and energy level on growth, 
protein utilization and carcass composition of rabbitfish, Siganusnguttatus, 
Aquacultire., 86, 41-49 
74. Prather, E.E, and Lovell, R.T., (1973). Response of intensively fed channel 
catfish to diets containing various protein-energy ratio. Proc. Annu. Conf. S.E. 
Assoc. Game fish comm.., 27, 445-459 
75. requirement of Nile tilapia Oreochromis niloticus. Aquaculture., 103, 55-63 
76. Sa, R., Pousa, P. and Oliva-Teles, A. (2006). Effect of dietary protein and lipid 
levels on growth and feed utilization of whiten sea bream ( Diplodus sargus) 
juveniles. Aquaculture Nutrition., 12, 310-321 
77. Santiago,C.B. and Reyes,O.S. (1991). Optimum dietary protein level for growth 
of bighead carp (Aristichthys nobilis) fry in a static water system, Aquaculture., 
93, 155-165 
78. Santiago,C.B., Banes-Aldaba,M. and Songalia,E.T. (1982). Effect of artifial 
diets on growth and survival of milkfish fry in fresh water, Aquaculture., 34, 
247-252 
79. Satpathy,B.B., Mukherjee,D. and Ray,A.K. (2003). Effect of dietary protein and 
lipid levels on growth, feed conversion and body composition in rohu Labeo 
rohita (Hamilton), fingerlings, Aquaculture Nutrition., 9, 17-24 
80. Scharge,L., (1991). User,s Manual for LINEAR, INTEGERT, AND 
QUADRATIC PROGRAMMING WITH LINDO (Release 5.3), boyd & fraser 
publishing company, 132 pp.  
81. Schwarz , F.j. and M.Kirchgessner . 1988. Amino acidcomposition of carp              
( Gyrinus carpio ) with varying protein and energy supplies . Aquaculture . 72:             
307-317. 
82. Sedwick,R.W. (1978). Influence of dietary protein and energy on growth, food 
consumption and feed conversion efficiency in Penaeus meriguiensis de Man. 
Aquaculture., 16, 7-30 
83. See nappa,D. and Devaraj, K.V. (1992). Effect of different levels of protein, fat 
and carbohydrate on growth, feed utilization and body carcass composition 0f 
fingerlings in Catla catla. Aquaculture., 129, 243-249 
84. Sen,P.R., Roa,N.G.S., Ghosh,S.R. and Rout,M. (1977). Observation on the 
protein and carbohydrate requirement of carps. Aquaculture., 13, 245-255 
   
85. Shahidul-Islam,M.D and Tanaka, M.(2004). Optimization of dietary protein 
requirement for pond-reared mahseer Tor putitora 
(Cyprformes:Cyprinidae).,Aquaculture Research,35, 1270-1276. 
86. Shiau,S.Y. and Huang,S.L. (1989). Optimal dietary protein level for hybrid 
tilapia (Oreochromis niloticus×O.aureus) reared in sea water, Aquaculture., 81, 
119-127 
87. Siddiqui,A.Q., Howlader,M.S. and Adom,A.A. (1988). Effect of dietary protein 
levels on growth, feed conversion and protein utilization in fry and young nile 
tilapia, Oreochromis niloticus, Aquaculture., 70, 63-73 
88. Singh, B.N., Sinha, V.R.P. and Kumar. K. (1987). Protein requirement of an 
Indian major carp, Cirrhinus mrigala (Ham). International Journal of Academy 
of Ichthyology, 8, 71-75. 
89. Smith,L.L., Lee,P.G., Lawrence,A.L. and Strawn,K. (1984). Growth and 
digestibility by three sizes of Penaeus vannamei Boone: Effect of dietary protein 
level and protein source, Aquaculture., 46, 85-96 
90. Sweilum, M., Abdella, A., Mohamad, M. and SHADY, S.E. (2005). Effect of 
dietary protein-energy levels and fish initial sizes on growth rate, development 
and production of nile tilapia, Oreochromis miloticus. Aquaculture Research, 36, 
1414-1421 
91. Tacon.Albert, G.J. (1990). Standard method for the nutrition and feeding of 
farmed fish and shrimp. Argent Laboratories Press. pp:427 
92. Takeda, M., Shimeno, S., Hosokawa, H., Hedetoshi, K. and Kaisyo, T. (1975). 
The effect of dietary caloric-to-protein ratio on the growth, feed conversion and 
body composition of young yellowtail. Bull. Jpn. Soc. Sci Fish., 41, 443-447 
93. Takeuchi, T., Watanabe, T. and Ogino, C (1979a). Availablility of carbohydrate 
and lipid as dietary energy sources for carp. Nippon Suisan Gakkaishi, 45, 977-
982 
94. Teshima, S., Kanazawa, A. and Vchiyama, Y. (1985a). Effect of dietay 
protein,lipid and digestible carbohydrate levels on the weight gain, feed 
conversion efficiency and protein efficiency rati of Tilapia niloticus. 
Mem.Kagoshima Univ., Res. Center South Pacific., 6, 56-71 
95. Tibaladi,E., Beraldo,P., Volpelli,L.A. and Pinasa,M. (1996). Growth response of 
juvenile dentex (Dentex dentex L) to varing protein level and protein to lipid 
ratio in practical diets, Aquaculture., 139, 91-99 
96. Tibbets, S.M., Lall, S.P. and Milley, J.E. (2005). Effect of dietary protein and 
lipid level and DP/DE ratio on growth, feed utilization and hepatosomatic index 
of juvenile haddock, Melanogrammus aeglefinus. Aquaculture Nutrition, 11, 67-
75 
97. Tibbetts,S.M., Lall,S.P. and Anderson,D.M. (2000). Dietary protein requirement 
of juvenile American eel (Anguilla rostrata) fed practical diets, Aquaculture., 
186, 145-155 
98. Vankataramiah,A.,Lakshmi,G.J. and Gunter.G. (1974). Effect of protein level 
and vegetable matter on growth and food conversion efficiency of brown 
shrimp., Aquaculture., 6, 115-125 
99. Watanabe,Y.(1988).     Nutritional and growth.  In:Shepherd.C.J   and Bromage, 
N.R(eds) Intensive fish farming. BSP professional Books. London. Pp.154-196. 
   
100. World review of fisheries and aquaculture. (2004). The state of world 
fisheries and aquaculture (SOFIA) ,.pp 1-25 
101. Zeitler,M.H., Kirchgessner,M. and Schwarz,F.J. (1983). Effect of different 
protein and energy supplier on carcass composition of carp (Cyprinus carpio L), 
Aquacultue., 36, 37-48 
   
   
   
   
   
   
   















up to 1 kg Carrier
Vit..A  1600000 IU, Vit.D3 400000 IU, Vit..E 40gr, Vit..k3(k-stab) 2gr, Vit..B16gr , 
Vit. B28gr ,Vit.B32gr ,Vit.B540gr, Vit.B6 4gr, Vit.B9 2gr, Vit.B12 8gr ,Vit.H2. 0.24gr 
,Vit.C. 60gr,Inositol 20gr, B.H.T20gr,           Carrier up to 1 kg 
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1.00 3 2.1333 
Sig. 1.000 1.000 1.000 
Means for groups in homogeneous subsets are displayed. 
a  Uses Harmonic Mean Sample Size = 3.000. 
   





Square F Sig. 
Between 
Groups .310 2 .155 31.399 .001 
Within 
Groups .030 6 .005 
Total .339 8 
Post Hoc Tests  
Multiple Comparisons  
Dependent Variable: VAR00002  
















2.00 .28000(*) .05735 .007 .1040 .4560 1.00 
3.00 .45000(*) .05735 .001 .2740 .6260 
2.00 1.00 -
.28000(*) .05735 .007 -.4560 -.1040 
3.00 .17000 .05735 .057 -.0060 .3460 
1.00 -
.45000(*) .05735 .001 -.6260 -.2740 
3.00 
2.00 -.17000 .05735 .057 -.3460 .0060 
*  The mean difference is significant at the .05 level. 
Homogeneous Subsets  
VAR00002 
Tukey HSD  
Subset for alpha = 
.05 VAR000
01 N 1 2 
3.00 3 1.4267 
2.00 3 1.5967 
1.00 3 1.8767 
Sig. .057 1.000 
Means for groups in homogeneous subsets are displayed. 
a  Uses Harmonic Mean Sample Size = 3.000.   
   
Abstract:   
This study was done is two phases , to determine required suitable level of protein and 
energy for Barbus grypus to get maximum growth to market size.  
Phas 1-finger ling phase   
Treatments with thriplicate in different level of protein (25,30,35 percentage) 
and different level of digestable energy (kcal/100 gr 250,300,350)were used. also the effect 
of mentioned diets on fish growth by calculating (WG,FER,FCR,SVR,PER,SGR) was 
studied. 9 treatments with thriplicate random group of 15 fish per 300 liter tank the mean of 
were stuclied for 60 days. Body weight was (29.68±0.19gr).
The results showed that in constant protein levels growth parameters imporoved to a special 
level with in Creaseing energy level but in constant. 
Protein decrease with in crase in energy level. The result of caracass showed 
energy,protein,fiber and lipid caracass increased with increase in protein and energy, ash 
level of diet,on the other hand the mentioned diets had meaningfull effect on biochemical 
composition of caracass except (protein and ash). The best protein level was (%30)and 
suitable energy level was (250 Kcal/100gr).  
Phase 2:Growout stage  
The best diets (P30%) and (250Kcal/100gr)and 
(p350%),(300kcal/100gr),(p35%)(350Kcal/100gr)was determind of second phase. These 
three suitable diets 3 treament in a soil pond 160m² with primary weight 98.3±23  in 60 
day. 
Siqnificant different bet ween treatments were obsereved based on 
WG,FER,FCR,SVR,PER,SGR  Indices. There were no Siqnificant different in (fish body 
composition)in second phases of experiment. The level of energy,protein,fiber and lipid. In 
fishes body were increased with in increasing the diet protein. Finally, according to mean 
valves,30% protein level and (250 Kcal/100gr) energy for barbus grypus  are suggestedias 
the best levels.           
Key word:  Barbus Grypus,protein,energy,fingerling,grow out stage, diet
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